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DETAILED ACTION 
Information Disclosure Statement 

1 . The listing of references in the specification is not a proper information disclosure 
statement. 37 CFR 1 .98(b) requires a list of all patents, publications, or other 
information submitted for consideration by the Office, and MPEP § 609.04(a) states, 
"the list may not be incorporated into the specification but must be submitted in a 
separate paper." Therefore, unless the references have been cited by the examiner on 
form PTO-892, they have not been considered. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1 .1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 16 
September 2007 has been entered. 

Claim Rejections • 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 3, 4, 6, 7, 9, 10, 12-15, and 17-20 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Japanese Kokai 08-097199A to Nishiyama et al. 



Application/Control Number: 10/823,371 Page 3 

Art Unit: 1763 

in view of Japanese Kokai 06-243992 to Deguchi et al. The following rejection 
refers to the Figures and English Machine Translations of Nishiyama et al. and 
Deguchi et al. 

Nishiyama et al. teaches an apparatus for matching the impedance of a pair of 
RF sources 16, 17 coupled to a single electrode 15 to the impedance of a plasma In a 
semiconductor substrate processing chamber 11 (EMT, Paragraph 12), comprising: a 
first sub-circuit 18 for matching the impedance of a first RF signal having a variable 
frequency (EMT, Paragraph 12) of between about 13.56 MHz to 40 MHz (EMT, 
Paragraph 19) generated by a first RF source 16 to the impedance of the plasma; and a 
second sub-circuit 19 for matching the impedance of a second RF signal having a 
variable frequency (EMT, Paragraph 12) of between about 10 kHz to 1 MHz (EMT, 
Paragraphs 20-21) generated by a second RF source 17 to the impedance of the 
plasma, the second sub-circuit connected to the first sub-circuit to form a common 
output that is coupled to the electrode 15. (Figure 1) Note that the ranges in frequency 
for the first and second RF signals as taught by Nishiyama et al. overlap with the 
claimed ranges, and thus meet the limitations as recited in the claims. 
Further note that Nishiyama et al. teaches that the first and second RF sources 16, 17, 
are variable frequency power sources {RF generators 16 and 17 of two variable 
frequencies; Paragraph 12), and thus are structurally capable of both being 
simultaneously set to frequencies in the claimed ranges. It has been held that claims 
directed to apparatus must be distinguished from the prior art in terms of structure 
rather than function. In re Danly, 263 F.2d 844, 847, 120 USPQ 528, 531 (CCPA 1959). 
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Also, a claim containing a "recitation with respect to the manner in which a claimed 
apparatus is intended to be employed does not differentiate the claimed apparatus from 
a prior art apparatus" if the prior art apparatus teaches all the structural limitations of the 
claim. Ex parte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) 

In regards to Claim 19, Nishiyama et al. does not teach that the first and second 
sub-circuits are structured such that a first match tune space defined by the first sub- 
circuit can be varied without affecting a second match tune space defined by the second 
circuit. Further in regards to Claims 1, 3, 9, 10, 12, and 20, Nishiyama et al. does not 
expressly teach the claimed features of the first and second matching sub-circuits. 

Deguchi et al. teaches that a matching circuit 14 for a variable frequency RF 
source 12 should comprise a fixed set of series components and a variable shunt 
capacitor 22 connected to ground. (Figure 1 ; EMT, Paragraphs 13-16) 

It would have been obvious to one of ordinary skill in the art to modify each of the 
first and second matching sub-circuits for variable frequency RF sources 16, 17 taught 
by Nishiyama et al. to each comprise a matching sub-circuit having a fixed set of series 
components and a variable shunt capacitor, as taught by Deguchi et al. The motivation 
for making such a modification to each sub-circuit, as taught by Deguchi et al. (English 
Machine Translation, Paragraphs 11, 19, 20, 30, and 31), would have been that the 
combination of such a matching sub-circuit with a variable frequency RF source allows 
the impedance of the RF signal to be matched to the impedance of the plasma quickly 
with fewer variable capacitors and overall smaller equipment size by varying the 
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frequency of the RF signal generated by tlie RF source and by varying tlie shunt 
capacitance. 

Further in regards to Claims 1, 3, 9, 10, 12, 19, and 20, the apparatus taught by 
the combination of Nishiyama et al. and Deguchi et al. meets all of the structural 
limitations of the claimed invention, and would be structurally capable of performing the 
intended use of allowing the first match tune space defined by the first sub-circuit to be 
varied without substantially affecting the second match tune space defined by the 
second sub-circuit, by varying the variable shunt capacitors. (The Examiner refers to 
Paragraphs 20 and 21 of the instant Specification, which disclose that this intended use 
is performed in the manner just described as capable of being perfomned by the 
apparatus taught by the combination of Nishiyama et al. and Deguchi et al.) It has 
been held that claims directed to apparatus must be distinguished from the prior art in 
terms of structure rather than function. In re Danly, 263 F.2d 844, 847, 120 USPQ 528, 
531 (CCPA 1959). Also, a claim containing a "recitation with respect to the manner in 
which a claimed apparatus is intended to be employed does not differentiate the 
claimed apparatus from a prior art apparatus" if the prior art apparatus teaches all the 
structural limitations of the claim. Ex parte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & 
Inter. 1987) 

In regards to Claims 4 and 13, the match tune spaces of the first and second RF 
sources taught by the combination of Nishiyama et al. and Deguchi et al. would be 
structurally capable of being controlled by varying the frequency of the signal generated 
by one of the first and second RF sources taught by Nishiyama et al., which are variable 
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RF sources as discussed above in regards to Claim 19. It has been held that claims 
directed to apparatus must be distinguished from the prior art in terms of structure 
rather than function. In re Danly, 263 F.2d 844, 847, 120 USPQ 528, 531 (CCPA 1959). 
Also, a claim containing a "recitation with respect to the manner in which a claimed 
apparatus is intended to be employed does not differentiate the claimed apparatus from 
a prior art apparatus" if the prior art apparatus teaches all the structural limitations of the 
claim. Ex parte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) 

In regards to Claims 6 and 14, the first and second sub-circuits taught by the 
combination of Nishiyama et al. and Deguchi et al. would be structurally capable of 
being fixed in a predetermined configuration prior to performing a process in the 
chamber, based on user control of the variable shunt capacitors and variable RF 
sources. It has been held that claims directed to apparatus must be distinguished from 
the prior art in terms of structure rather than function. In re Danly, 263 F.2d 844, 847, 
120 USPQ 528, 531 (CCPA 1959). Also, a claim containing a "recitation with respect to 
the manner in which a claimed apparatus is intended to be employed does not 
differentiate the claimed apparatus from a prior art apparatus" if the prior art apparatus 
teaches all the structural limitations of the claim. Ex parte Masham, 2 USPQ2d 1647 
(Bd. Pat. App. Sinter. 1987) 

In regards to Claims 7 and 15, the apparatus taught by the combination of 
Nishiyama et al. and Deguchi et al. would be structurally capable of matching the 
impedance of the first and second RF sources to the impedance of the processing 
chamber during processing by varying at least one of the variable shunt capacitors of 
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the first and second sub-circuits as tauglit by the combination of Nishiyama et al. and 
Deguchi et al. or by varying the frequency of at least one of the first and second RF 
sources taught by Nishiyama et al., which are variable RF sources as discussed above 
in regards to Claim 19. It has been held that claims directed to apparatus must be 
distinguished from the prior art in terms of structure rather than function. In re Danly, 
263 F.2d 844, 847, 120 USPQ 528, 531 (CCPA 1959). Also, a claim containing a 
"recitation with respect to the manner in which a claimed apparatus is intended to be 
employed does not differentiate the claimed apparatus from a prior art apparatus" if the 
prior art apparatus teaches all the structural limitations of the claim. Ex parte Masham, 
2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) 

In regards to Claims 17 and 18, see the discussion of Claim 19 above. 
5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishiyama et al. in view of Deguchi et al. as applied to Claim 1 above, and further 
in view of U.S. Patent 6,887,339 to Goodman et al. 

The teachings of Nishiyama et al. and Deguchi et al. were discussed above. 

The combination of Nishiyama et al. and Deguchi et al. does not expressly 
disclose the output impedance of the first and second RF sources. 

Goodman et al. teaches that RF sources conventionally have a 50 Ohm output 
impedance. (Column 1 , Lines 57-59) 

It would have been obvious to one of ordinary skill in the art to use RF sources 
with a 50 Ohm output impedance, as taught by Goodman et al., in the apparatus taught 
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by Nishiyama et al. and Deguchi et al. The motivation for doing so would liave been to 
assemble the apparatus using standard (readily available) components. 

6. Claims 8 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nishiyama et al. in view of Deguchi et al. as applied to Claims 1 and 10 
above, and further in view of U.S. Patent 6,642,149 to Suemasa et al. 

The teachings of Nishiyama et al. and Deguchi et al. were discussed above. 

In regards to Claims 8 and 16, the combination of Nishiyama et al. and Deguchi 
et al. does not expressly teach the claimed isolation sub-circuit. 

Suemasa et al. teaches isolation sub-circuits 118, 124 for preventing power 
supplied from either of the first and second RF sources 122, 128 from being coupled to 
the other of the first and second RF sources. (Column 4, Lines 1-3 and 11-13) 

It would have been obvious to one of ordinary skill in the art to modify the 
apparatus taught by the combination of Nishiyama et al. and Deguchi et al to include 
isolation sub-circuits, as taught by Suemasa et al. The motivation for making such a 
modification, as taught by Suemasa et al. (Column 4, Lines 1-3 and 11-13), would have 
been to preventing power supplied from either of the first and second RF from being 
coupled to the other of the first and second RF sources. 

Response to Amendment 

7. The declaration under 37 CFR 1 .1 32 filed 1 7 September 2007 is insufficient to 
overcome the rejection of Claims 1 , 3-10, 12-18, and 20 based upon the combination of 
Nishiyama et al. and Deguchi et al. (and further in combination with Goodman et al. as 
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regards Claim 5, and furtlier in combination with Suemasa et al. as regards Claims 8 
and 16) as set forth in the last Office action because: 

The declaration attempts to show that fixed series elements in the respective 
tuning portions of a dual frequency match circuit do not necessarily provide respective 
tune space independence. As evidence, the declaration cites a Smith chart illustrating 
the divergent tune space graphs predicted by a modeling analysis for a dual frequency 
match circuit having fixed series components and a variable shunt to ground "that does 
not comport with the principles of the present invention." 

The declaration is insufficient to overcome the rejections based upon the 
combination of Nishiyama et al. and Deguchi et al. at least for several reasons. First, it 
refer(s) only to the system described in the above referenced application and not to the 
individual claims of the application. Thus, there is no showing that the objective 
evidence of nonobviousness is commensurate in scope with the claims. See MPEP 
§716. 

Further, an affidavit or declaration under 37 CFR 1 .132 must compare the 
claimed subject matter with the closest prior art to be effective to rebut a prima facie 
case of obviousness. In re Burckel, 592 F.2d 1175. 201 USPQ 67 (CCPA 1979). "A 
comparison of the claimed invention with the disclosure of each cited reference to 
determine the number of claim limitations in common with each reference, bearing in 
mind the relative importance of particular limitations, will usually yield the closest single 
prior art reference." In re Merchant, 575 F.2d 865, 868, 197 USPQ 785, 787 (CCPA 
1978) (emphasis in original). Where the comparison is not identical with the reference 
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disclosure, deviations therefrom should be explained. In re Finley, 174 F.2d 130, 81 
USPQ 383 (CCPA 1949), and if not explained should be noted and evaluated, and if 
significant, explanation should be required. In re Armstrong, 280 F.2d 132, 126 USPQ 
281 (CCPA 1960) (deviations from example were inconsequential). See MPEP 
§ 716.02(e). 

Rather than comparing the claimed subject matter with the closest prior art, the 
declaration compares the disclosed invention with a "proprietary Applied Materials, Inc. 
parallel lump element match circuit." The declaration does not explain the deviations 
between the proprietary match circuit (the details of which, it should be noted, are 
therefore unavailable to Examiner due to the proprietary nature of the cited apparatus) 
and the cited prior art. It is impossible to determine from the information provided in the 
declaration whether the demonstration of a dual frequency match circuit that does not 
have respective tune space independence is relevant to the grounds of rejection set 
forth in the prior and the instant office actions. 

Finally, the declaration attempts to show that a dual frequency match circuit 
having fixed series components and a variable shunt to ground does not necessarily or 
inherently exhibit respective tune space independence. However, the rejection is based 
on the structural capability of the apparatus of the combination of NIshiyama et al. and 
Deguchi et al. to perform in the same manner as the claimed invention, based on the 
user control of the variable shunt capacitors and the variable RF sources. The 
declaration is silent as to why the apparatus of the combination of Nishiyama et al. and 
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Deguchi et al. would not be structurally capable of exhibiting the respective tune space 
independence of the claimed invention. 

Response to Arguments 
8. Applicant's arguments filed 16 September 2007 have been fully considered but 
they are not persuasive. 

In regards to applicant's argument that Nishiyama et al. does not teach first and 
second RF signals having frequencies both within the claimed ranges, examiner must 
respectfully disagree. Nishiyama et al. expressly teaches that the first and second RF 
sources are variable frequency power sources, as discussed above. The frequency 
ranges for each power source as taught by Nishiyama et al. overlap with the claimed 
ranges. Thus, both power sources would be structurally capable of both being 
simultaneously set to frequencies in the claimed ranges. It has been held that claims 
directed to apparatus must be distinguished from the prior art in terms of structure 
rather than function. In re Dahly. 263 F.2d 844, 847, 120 USPQ 528, 531 (CCPA 1959). 
Also, a claim containing a "recitation with respect to the manner in which a claimed 
apparatus is intended to be employed does not differentiate the claimed apparatus from 
a prior art apparatus" if the prior art apparatus teaches all the structural limitations of the 
claim. Ex parte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) That 
Nishiyama et al. teaches a specific example, as argued by applicant, wherein when the 
second RF source has a frequency within the claimed range, the first RF source has a 
frequency outside of the claimed range (i.e. Paragraphs 20-21 of Nishiyama et al.), 
does not obviate the fact that the first and second RF sources are variable frequency 
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power sources, and could also be set to simultaneously both have frequencies within 
the claimed range. Therefore, it also follows that Nishiyama at al. teaches first and 
second sub-circuits that are capable of matching the impedances of RF signals having 
frequencies within the claimed ranges. 

In regards to applicant's arguments against the combination of Nishiyama et al. 
and Deguchi et al., examiner has responded above to the declaration under 37 C.F.R. 
1 .132, upon which applicant relies. It is also noted that the test for obviousness is not 
whether the features of a secondary reference may be bodily incorporated into the 
structure of the primary reference; nor is it that the claimed invention must be expressly 
suggested in any one or all of the references. Rather, the test is what the combined 
teachings of the references would have suggested to those of ordinary skill in the art. 
See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCRA 1981). 

In response to applicant's arguments against the references individually, 
particularly that Deguchi et al. only teaches a single RF power supply and a single 
matching part, one cannot.show nonobviousness by attacking references individually 
where the rejections are based on combinations of references. See In re Keller, 642 
F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 
USPQ 375 (Fed. Cir. 1986). 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Maureen G. Arancibia whose telephone number is (571) 
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272- 1219. The examiner can normally be reached on core hours of 10-5, Monday- 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571) 272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Patent Examiner 
Art Unit 1763 
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